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1. Introduction
This contribution discuss the UHI in MD-DC as in the agenda 10.2.1.4, including also the open issues.
2. Discussion
What kind of UHI in this discussion: so far, three kinds of UHI were raised and discussed.
· SN UHI : the SN UHI that contain PScell list, this is the main target of this work. In fact, it has already been agreed that the SN UHI in MR-DC include the PScell list.
· MN UHI : the MN UHI that contain other than the PCell list, therefore this should be PCell list. Then this is same as today legacy UHI. 
· UE UHI : the UE UHI that is collected in the UE defined in 38.300 15.5.4.
Observation 0: the UE History Information (UHI) discussed in this agenda is the SN UHI that contain PScell list.
The purpose of collecting the SN UHI in MR-DC: the mail purpose of collecting the SN-UHI in MR-DC is an assistant information to reduce ping-pong occurrence in both MN initiated and SN initiated PScell change. The SN can e.g. try to avoid selecting a PScell type that had served the UE in relatively short time (i.e. time stayed in PScell is relatively short).
Proposal 1: it is proposed to have a common understanding that the purpose of the collecting SN UHI in MR-DC is to reduce ping-pong occurrence in the PScell selection.

Which node to provide the SN UHI :
For the SN addition the PSCell is selected by the SN based on the latest measurement result, and the selected PSCell is included in the NR RRCReconfiguration message which is transparent to the MN. Moreover, the PScell can be changed in the SN without MN knowing (by SRB3). Certainly, it is the SN to provide the SN UHI to the MN. 
Observation 1: Certainly the SN provide the SN UHI of its PScell(s) to the MN.
In SN internal PScell change without MN involvement, How to collect the SN UHI from the SN
In the PScell change within the SN without MN involvement, some possible approaches:
· Approach 1: SN collects SN UHI then provides to MN during the SN release related procedures (36.423: SgNB Release Acknowledge message and SgNB Release Required message; 38.423 S-Node Release Acknowledge message and SN Release Required message)
· Approach 2: In addition to approach 1, MN retrieve to the SN then SN provide the SN UHI immediately.
· Approach 3: SN provide the SN UHI to the MN every time the SN internal PSCell change without MN involvement. 
The approach 1 is anyway needed to provide the latest SN UHI from the SN, then the approach 3 seems to be redundant. 
Further, there will be a case that the MN may try to change the SN i.e. MN initiated SN change, the approach 2 will be useful for the MN to get the latest SN UHI from the SN, the appropriate procedure to be used will be the 36.423 MeNB initiated SgNB Modification Preparation, 38.423 M-NG-RAN node initiated S-NG-RAN node Modification Preparation procedure.
Proposal 2: It is proposed the SN provide the SN UHI of its PScell(s) to MN in SN release related procedures i.e.: 
· in 36.423 to add SN UHI information in SGNB RELEASE REQUEST ACKNOWLEDGE message and SGNB RELEASE REQUIRED message, 
· in 38.423 to add SN UHI information in S-NODE RELEASE REQUEST ACKNOWLEDGE message and S-NODE RELEASE REQUIRED message. 
Proposal 3: The MN retrieve to get the latest SN UHI by the 36.423 MeNB initiated SgNB Modification Preparation; 38.423 M-NG-RAN node initiated S-NG-RAN node Modification Preparation procedure i.e. 
· in 36.423 to add SN UHI Retrieve SGNB MODIFICATION REQUEST message and 38.423 S-NODE MODIFICATION REQUEST message
· in 36.423 to add SN UHI information SGNB MODIFICATION REQUEST ACKNOWLEDGE message and 38.423 S-NODE MODIFICATION REQUEST ACKNOWLEDGE message
Proposal 4: The MN store in the memory after receiving the SN UHI from the SN.
Basically:
Proposal 5: The MN store in the memory after receiving the SN UHI from the SN then can for next SN addition, provide the SN UHI to the SN in SN addition procedure i.e.:
· in 36.423 add SN UHI information in SGNB ADDITION REQUEST message; 
· in 38.423 add SN UHI information in S-NODE ADDITION REQUEST message.
Additionally:
The SN UHI its information is for the next SN as an assistant information to select appropriate PScell, then it is certainly useful to send the SN UHI during the handover to the target RAN node. the target RAN node store in its memory prepare to send for next SN addition.
Proposal 6: The MN send the SN UHI in the Handover related procedure i.e.
· in 36.423 add SN UHI information in HANDOVER REQUEST message (add in existing UE History Information IE)
· in 38.423 add SN UHI information in HANDOVER REQUEST message (add in existing UE History Information IE)

For the UE UHI collected by the UE as defined in 38.300 15.5.4:
It is certainly useful for the SN to know the UE UHI collected by the UE, that can also be an assistant information to select the appropriate PScell. 
Proposal 7: it is useful for SN to have UE UHI collected by the UE i.e.
· in 36.423 add UE UHI information in SGNB ADDITION REQUEST message; 
· in 38.423 add UE UHI information in S-NODE ADDITION REQUEST message

3. proposal
Observation 0: the UE History Information (UHI) discussed in this agenda is the SN UHI that contain PScell list.
[bookmark: _GoBack]Proposal 1: it is proposed to have a common understanding that the purpose of the collecting SN UHI in MR-DC is to reduce ping-pong occurrence in the PScell selection.
Observation 1: Certainly the SN provide the SN UHI of its PScell(s) to the MN.
Proposal 2: It is proposed the SN provide the SN UHI of its PScell(s) to MN in SN release related procedures i.e.: 
· in 36.423 to add SN UHI information in SGNB RELEASE REQUEST ACKNOWLEDGE message and SGNB RELEASE REQUIRED message, 
· in 38.423 to add SN UHI information in S-NODE RELEASE REQUEST ACKNOWLEDGE message and S-NODE RELEASE REQUIRED message. 
Proposal 3: The MN retrieve to get the latest SN UHI by the 36.423 MeNB initiated SgNB Modification Preparation; 38.423 M-NG-RAN node initiated S-NG-RAN node Modification Preparation procedure i.e. 
· in 36.423 to add SN UHI Retrieve SGNB MODIFICATION REQUEST message and 38.423 S-NODE MODIFICATION REQUEST message
· in 36.423 to add SN UHI information SGNB MODIFICATION REQUEST ACKNOWLEDGE message and 38.423 S-NODE MODIFICATION REQUEST ACKNOWLEDGE message
Proposal 4: The MN store in the memory after receiving the SN UHI from the SN.
Proposal 5: The MN store in the memory after receiving the SN UHI from the SN then can for next SN addition, provide the SN UHI to the SN in SN addition procedure i.e.:
· in 36.423 add SN UHI information in SGNB ADDITION REQUEST message; 
· in 38.423 add SN UHI information in S-NODE ADDITION REQUEST message.
Proposal 6: The MN send the SN UHI in the Handover related procedure i.e.
· in 36.423 add SN UHI information in HANDOVER REQUEST message (add in existing UE History Information IE)
· in 38.423 add SN UHI information in HANDOVER REQUEST message (add in existing UE History Information IE)
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[bookmark: _Toc29991387][bookmark: _Toc45901505][bookmark: _Toc20955192][bookmark: _Toc45107885][bookmark: _Toc36555787][bookmark: _Toc44497497][bookmark: _Toc20955374][bookmark: _Toc29991577][bookmark: _Toc36555978][bookmark: _Toc44497723][bookmark: _Toc45108110][bookmark: _Toc45901730]9.1.2.1	S-NODE ADDITION REQUEST
This message is sent by the M-NG-RAN node to the S-NG-RAN node to request the preparation of resources for dual connectivity operation for a specific UE.
Direction: M-NG-RAN node  S-NG-RAN node.
	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description
	Criticality
	Assigned Criticality

	Message Type
	M
	
	9.2.3.1
	
	YES
	reject

	M-NG-RAN node UE XnAP ID
	M
	
	NG-RAN node UE XnAP ID
9.2.3.16
	Allocated at the M-NG-RAN node
	YES
	reject

	
....Skip unchanged part

	
	
	
	
	
	

	Requested Fast MCG 
recovery via SRB3
	O
	
	ENUMERATED (true, ...)
	Indicates that the resources for fast MCG recovery via SRB3 are requested.
	YES
	ignore

	UE Radio Capability ID
	O
	
	9.2.3.138
	
	YES
	reject

	UE History Information
	O
	
	9.2.3.64
	
	YES
	ignore

	UE History Information from the UE
	O
	
	[bookmark: _Hlk44418955]9.2.3.110
	
	YES
	ignore



[bookmark: _Toc45107889][bookmark: _Toc29991391][bookmark: _Toc20955196][bookmark: _Toc36555791][bookmark: _Toc44497501][bookmark: _Toc45901509]9.1.2.5	S-NODE MODIFICATION REQUEST
This message is sent by the M-NG-RAN node to the S-NG-RAN node to either request the preparation to modify S-NG-RAN node resources for a specific UE, or to query for the current SCG configuration, or to provide the S-RLF-related information to the S-NG-RAN node.
Direction: M-NG-RAN node  S-NG-RAN node.
	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description
	Criticality
	Assigned Criticality

	Message Type
	M
	
	9.2.3.1
	
	YES
	reject

	M-NG-RAN node UE XnAP ID
	M
	
	NG-RAN node UE XnAP ID 9.2.3.16
	Allocated at the M-NG-RAN node
	YES
	reject

	
....Skip unchanged part

	
	
	
	
	
	

	Requested Fast MCG recovery via SRB3 Release
	O
	
	ENUMERATED (true, ...)
	Indicates that resources for fast MCG recovery via SRB3 are requested to be released.
	YES
	ignore

	SN triggered
	O
	
	ENUMERATED (TRUE ...)
	
	YES
	ignore

	UE History Information
	O
	
	9.2.3.64
	
	YES
	ignore

	UE History Information from the UE
	O
	
	9.2.3.110
	
	YES
	ignore




[bookmark: _Toc20955206][bookmark: _Toc29991401][bookmark: _Toc36555801][bookmark: _Toc44497511][bookmark: _Toc45107899][bookmark: _Toc45901519][bookmark: _Toc51850598]9.1.2.15	S-NODE RELEASE REQUEST ACKNOWLEDGE
This message is sent by the S-NG-RAN node to the M-NG-RAN node to confirm the request to release S-NG-RAN node resources.
Direction: S-NG-RAN node  M-NG-RAN node.
	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description
	Criticality
	Assigned Criticality

	Message Type
	M
	
	9.2.3.1
	
	YES
	reject

	M-NG-RAN node UE XnAP ID
	M
	
	NG-RAN node UE XnAP ID
9.2.3.16
	Allocated at the M-NG-RAN node
	YES
	reject

	S-NG-RAN node UE XnAP ID
	O
	
	NG-RAN node UE XnAP ID
9.2.3.16
	Allocated at the S-NG-RAN node
	YES
	reject

	PDU sessions To Be Released List
	
	0..1
	
	
	YES
	ignore

	>PDU Session Resources To Be Released List – SN terminated
	O
	
	PDU Session List with data forwarding request info
9.2.1.24
	
	–
	

	Criticality Diagnostics
	O
	
	9.2.3.3
	
	YES
	ignore

	UE History Information
	O
	
	9.2.3.64
	
	YES
	ignore




[bookmark: _Toc45108109][bookmark: _Toc36555977][bookmark: _Toc29991576][bookmark: _Toc20955373][bookmark: _Toc45901729][bookmark: _Toc44497722]9.2.3.64	UE History Information
The UE History Information IE contains information about cells that a UE has been served by in active state prior to the target cell. The overall mechanism is described in TS 36.300 [12].
NOTE:	The definition of this IE is aligned with the definition of the UE History Information IE in TS 38.413 [5].
	IE/Group Name
	Presence
	Range
	IE Type and Reference
	Semantics Description

	Last Visited Cell List
	
	1..<maxnoofCellsinUEHistoryInfo>
	
	Most recent information is added to the top of this list

	>Last Visited Cell Information
	M
	
	9.2.3.65
	



9.2.3.65	Last Visited Cell Information
The Last Visited Cell Information may contain cell specific information.
	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description

	CHOICE Last Visited Cell Information
	M
	
	
	

	>NG-RAN Cell
	
	
	
	

	>>Last Visited NG-RAN Cell Information
	M
	
	OCTET STRING
	Defined in TS 38.413 [5].

	>E-UTRAN Cell
	
	
	
	

	>>Last Visited E-UTRAN Cell Information
	M
	
	OCTET STRING
	Defined in TS 36.413 [31].

	>UTRAN Cell
	
	
	
	

	>>Last Visited UTRAN Cell Information
	M
	
	OCTET STRING
	Defined in TS 25.413 [32].

	>GERAN Cell
	
	
	
	

	>>Last Visited GERAN Cell Information
	M
	
	OCTET STRING
	Defined in TS 36.413 [31].

	>PSCell
	
	
	
	

	>>Last Visited PScell Information
	M
	
	9.2.3.X1
	



9.2.3.X1	Last Visited PSCell Information
This Last Visited PSCell Information may contain cell specific information.
	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description

	CHOICE Last Visited PSCell Information
	M
	
	
	

	>gNB PSCell
	
	
	
	

	>>Last Visited gNB PSCell Information
	M
	
	9.2.X2
	

	>ng-eNB PSCell
	
	
	
	

	>>Last Visited ng-eNB PSCell Information
	M
	
	9.2.X3
	



9.2.X2	Last Visited gNB PSCell Information
The Last Visited gNB PSCell Information IE contains information about cells that a UE has been served by in dual connectivity. 
	IE/Group Name
	Presence
	Range
	IE Type and Reference
	Semantics Description

	Last Visited PSCell List
	
	1..<maxnoofPSCells>
	
	

	>Last Visited PSCell Information Item
	M
	
	
	

	>>PSCell ID
	M
	
	NR CGI 
9.2.2.7
	

	>>Cell Type
	M
	
	9.2.2.X4
	

	>> Time UE Stayed in PSCell
	M
	
	INTEGER 
(0..40950)
	The duration of time the UE stayed in the PSCell in 1/10 seconds. If the duration is more than 4095s, this IE is set to 40950.



	Range bound
	Explanation

	maxnoofPSCells
	Maximum number of last visited PSCell information. Value is XX.



9.2.X2	Last Visited ng-eNB PSCell Information
The Last Visited ng-eNB PSCell Information IE contains information about cells that a UE has been served by in dual connectivity. 
	IE/Group Name
	Presence
	Range
	IE Type and Reference
	Semantics Description

	Last Visited PSCell List
	
	1..<maxnoofPSCells>
	
	

	>Last Visited PSCell Information Item
	M
	
	
	

	>>PSCell ID
	M
	
	E-UTRA CGI 
9.2.2.8
	

	>>Cell Type
	M
	
	9.2.2.X4
	

	>>Time UE Stayed in PSCell
	M
	
	INTEGER 
(0..40950)
	The duration of time the UE stayed in the PSCell in 1/10 seconds. If the duration is more than 4095s, this IE is set to 40950.



	Range bound
	Explanation

	maxnoofPSCells
	Maximum number of last visited PSCell information. Value is XX.




[bookmark: _Toc67911134][bookmark: _Toc66283758][bookmark: _Toc64382183][bookmark: _Toc56528216][bookmark: _Toc51764215][bookmark: _Toc45891571][bookmark: _Toc45227757][bookmark: _Toc45104261][bookmark: _Toc36550504][bookmark: _Toc29906514][bookmark: _Toc29902510][bookmark: _Toc20954505]9.2.2.X3	Cell Type
The cell type provides the cell coverage area.
	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description

	Cell Size
	M
	
	ENUMERATED (verysmall, small, medium, large, …)
	




TP for 36.423 v16.5.0 (2021-03)

[bookmark: _Toc45227667][bookmark: _Toc29906426][bookmark: _Toc45104171][bookmark: _Toc45891481][bookmark: _Toc36550416][bookmark: _Toc29902422][bookmark: _Toc20954418]9.1.3.1	SENB ADDITION REQUEST
This message is sent by the MeNB to the SeNB to request the preparation of resources for dual connectivity operation for a specific UE
Direction: MeNB  SeNB.
	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description
	Criticality
	Assigned Criticality

	Message Type
	M
	
	9.2.13
	
	YES
	reject

	MeNB UE X2AP ID
	M
	
	eNB UE X2AP ID
9.2.24
	Allocated at the MeNB
	YES
	reject

	
Skip unchanged part

	
	
	
	
	
	

	Expected UE Behaviour
	O
	
	9.2.70
	
	YES
	ignore

	MeNB UE X2AP ID Extension
	O
	
	Extended eNB UE X2AP ID
9.2.86
	Allocated at the MeNB
	YES
	reject

	UE History Information
	O
	
	9.2.38
	
	YES
	ignore





[bookmark: _Toc45227686][bookmark: _Toc45891500][bookmark: _Toc45104190][bookmark: _Toc36550435][bookmark: _Toc29906445][bookmark: _Toc29902441][bookmark: _Toc20954437][bookmark: _Hlk44084179]9.1.4.5	SGNB MODIFICATION REQUEST
This message is sent by the MeNB to the en-gNB to request the preparation to modify en-gNB resources for a specific UE, to query for the current SCG configuration, or to provide the S-RLF-related information to the en-gNB.
Direction: MeNB  en-gNB.
	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description
	Criticality
	Assigned Criticality

	Message Type
	M
	
	9.2.13
	
	YES
	reject

	MeNB UE X2AP ID
	M
	
	eNB UE X2AP ID
9.2.24
	Allocated at the MeNB.
	YES
	reject

	
Skip unchanged part

	
	
	
	
	
	

	Expected UE Behaviour
	O
	
	9.2.70
	
	YES
	ignore

	MeNB UE X2AP ID Extension
	O
	
	Extended eNB UE X2AP ID
9.2.86
	Allocated at the MeNB
	YES
	reject

	UE History Information
	O
	
	9.2.38
	
	YES
	ignore



[bookmark: _Toc20954444][bookmark: _Toc29902448][bookmark: _Toc29906452][bookmark: _Toc36550442][bookmark: _Toc45104197][bookmark: _Toc45227693][bookmark: _Toc45891507][bookmark: _Toc51764149]9.1.4.12	SGNB RELEASE REQUEST ACKNOWLEDGE
This message is sent by the en-gNB to the MeNB to confirme the request to release en-gNB resources.
Direction: en-gNB  MeNB.
	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description
	Criticality
	Assigned Criticality

	Message Type
	M
	
	9.2.13
	
	YES
	ignore

	MeNB UE X2AP ID
	M
	
	eNB UE X2AP ID
9.2.24
	Allocated at the MeNB.
	YES
	ignore

	SgNB UE X2AP ID
	M
	
	en-gNB UE X2AP ID
9.2.100
	Allocated at the en-gNB.
	YES
	ignore

	Criticality Diagnostics
	O
	
	9.2.7
	
	YES
	ignore

	MeNB UE X2AP ID Extension
	O
	
	Extended eNB UE X2AP ID
9.2.86
	Allocated at the MeNB.
	YES
	reject

	E-RABs Admitted To Be Released List
	
	0..1
	
	
	YES
	ignore

	>E-RABs Admitted To Be Released Item
	
	1 .. <maxnoofBearers>
	
	
	EACH
	ignore

	>>E-RAB ID
	M
	
	9.2.23
	
	–
	

	>>RLC Mode
	M
	
	RLC Mode
9.2.119
	Indicates the RLC mode at the en-gNB for PDCP transfer to MeNB.
	–
	

	UE History Information
	O
	
	9.2.38
	
	YES
	ignore




[bookmark: _Toc20954501][bookmark: _Toc29902506][bookmark: _Toc29906510][bookmark: _Toc36550500][bookmark: _Toc45104257][bookmark: _Toc45227753][bookmark: _Toc45891567][bookmark: _Toc51764211]9.2.38	UE History Information
The UE History Information IE contains information about cells that a UE has been served by in active state prior to the target cell. The overall mechanism is described in TS 36.300 [15].
NOTE:	The definition of this IE is aligned with the definition of the UE History Information IE in TS 36.413 [4].
	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description
	Criticality
	Assigned Criticality

	Last Visited Cell List
	
	1..<maxnoofCells>
	
	Most recent information is added to the top of this list
	–
	

	>Last Visited Cell Information
	M
	
	9.2.39
	
	–
	




[bookmark: _Toc20954502][bookmark: _Toc29902507][bookmark: _Toc29906511][bookmark: _Toc36550501][bookmark: _Toc45104258][bookmark: _Toc45227754][bookmark: _Toc45891568]9.2.39	Last Visited Cell Information
The Last Visited Cell Information may contain cell specific information.
	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description
	Criticality
	Assigned Criticality

	CHOICE Last Visited Cell Information
	M
	
	
	
	-
	

	>E-UTRAN Cell
	
	
	
	
	-
	

	>>Last Visited E-UTRAN Cell Information
	M
	
	9.2.40
	
	-
	

	>UTRAN Cell
	
	
	
	
	-
	

	>>Last Visited UTRAN Cell Information
	M
	
	OCTET STRING
	Defined in TS 25.413 [24]
	
	

	>GERAN Cell
	
	
	
	
	-
	

	>>Last Visited GERAN Cell Information
	M
	
	9.2.41
	
	-
	

	>NG-RAN Cell
	
	
	
	
	-
	

	>>Last Visited NG-RAN Cell Information
	M
	
	OCTET STRING
	Defined in TS 38.413 [39]. (see subclause 9.3.1.97).
	
	

	>PSCell
	
	
	
	
	
	

	>>Last Visited PScell Information
	M
	
	9.2.XX
	
	
	



[bookmark: _Toc58484371][bookmark: _Toc56693814][bookmark: _Toc51850810]9.2.xx	Last Visited NG-RAN PSCell Information
The Last Visited NG-RAN PSCell Information IE contains information about cells that a UE has been served in dual connectivity. 
	IE/Group Name
	Presence
	Range
	IE Type and Reference
	Semantics Description

	Last Visited PSCell List
	
	1..<maxnoofPSCells>
	
	

	>Last Visited PSCell Information Item
	M
	
	
	

	>>en-gNB ID
	M
	
	Global en-gNB ID
9.2.112
	

	>>PSCell ID
	M
	
	NR CGI 
9.2.111
	

	>>Cell Type
	M
	
	9.2.42
	

	>>Time UE Stayed in PSCell
	M
	
	INTEGER
(0..40950)
	The duration of time the UE stayed in the PSCell, in 1/10 seconds. If the duration is more than 4095s, this IE is set to 40950.



	Range bound
	Explanation

	maxnoofPSCells
	Maximum number of last visited PSCell information. Value is XX.
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